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(oil tri but ions to the knowledge of North American Spliagua. I. 


C. WARXSTORF. 


During the past ten years the North American peat-mosses 
have been repeatedly elaborated, 
peared a work bv Lindber 


In the year 1882 ap- 


if 


under the title, Europas och 


Nord-Amerikas Hvitmossor (Sphagna), in which he 
scribes 21 species and 3 subspecies for both continents, 
these S. cyclofthyUiim Sulliv,, 


de- 

Ot 

S. 


S . macrophyllum Bernh., 
cribrosnm Lindb., nov. sft., and S. Portoriccnse Hpe. belong 

orth America. S. Angst new ii Iiartm. only to 
Europe, while the remaining species are common to both 
continents. Three years later (1885) Miss Clara E. Cum- 
mings published in a catalogue of the Musci and Hepatica; 
01 -North America north of Mexico 27 species of Sphagnum. 
Among these S. Muelleri Schpr. and .S', motte Sulliv., S. se- 
(ioides Brid. and S. Pylaiei Brid., S. rigidum Schpr. and S. 
ixarben Lesq. & James are identicai,H^^H^^Hj^^|^^^H 
cies remain. Finally, in Revision de 


wherefore onlv 24 spe- 


des Sphaignes de i'Amer- 
ique du Nord (1887), Jules Cardot admits 16 species : the fol- 

Attrtn ^ __ m O W 1 . . i<t9 T • -ft « /-• 



mg species, S. medium Limpr., S. papillosum Lindb., S. 


low 

Austmi Sulliv., S. affine Ren. et Card., S. larkin run Spruce, 
A. squarrosum Pers., S. Girgensohnii Russ, and S. cuspi- 

Ehrh., are considered by him as subspecies. Cardot 
seems perfectly justified when he designates the S. cribroswn 
Lindb. as S. Floridanum (Austin), for this fine, characteris¬ 
tic species was distinguished in 1880 by Austin as S. macro - 
ft tyhuni var. Floridanum. Cardot had not seen S. Garberi 
jes 8* & James, but conjectured that it might be onlv a form 
u* o. rigulum Schpr. A specimen which I have received 

rom *h e Kew Herb. (England) has fully confirmed-this opin- 
10n °1 Cardot; S. Garberi is onlv a squarrose form of S. 

compactum DC. 

When now I attempt in the following pages to present a 
revievv of all the known species and varieties of the North 
•uerican peat-mosses. I wish to state that the chief induce- 

H^l! *° f lo this comes from Mr. Edwin Faxon, of Boston. 

• 6 has during the past vear, and even earlier, with unwear* 
e industry and commendable perseverance, made aA|^l 

tematic 


svs- 


collection of the 



iagna 


of Massachusetts and 



I 
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New Hampshire particularly and ha> had the kindne to 
send to me about 500 numbered specimens. Among these 
are several new species of the Acutifolium group, which have 
been recently established by Prof. Russow or by myself, re¬ 
spectively, or by us jointly. In order to make these known 
among North American brvologists I shall fully describe them 
in the following pages. Furthermore, in Mr. Faxon's col¬ 
lections are found numerous specimens of S. affine Ren. et 

Card, whereby I am enabled to make perfectly clear the po¬ 
sition of this species in the svstem. 


I. Sphag-na acutifolia. 

A. Stem leaves zvitk completely resorbed cell-membranes in 
the up fie?' fiart. 

Stem leaves widening upward, spatulate, the apex and a part of 
the upper margins lacerate-fringed. 

* 5 ". Jimbriatum Wils. in Hooker FI. Antarct. p. 39 ^ 


a. 


1. 


(1847). 


kyn,. S. subulatuwi Bruch in Herb, Kgw % 


— — —- w — —■ w 

Ot this species I have hitherto seen from N. America two 


o w ? r ulu ° 

der spreading branches.—M 



forms 

\ at . ttnuc Guavet. Tutts usually loose, green 
whitish-green; plants graceful and slim, with long slen- 

ass., Boston and Brookline, 

100 teet; N. Hampshire, White mountains, 2,000 
{Jhaxoti) ’ Miquelon Island {Delamare) ; N. Tersev ( 

« *\ i W - ... _ \T ^ 1 / 7^) f v 

x (idretuer). 

C. Jensen. In firm compact whitish 
Stem with short, thick-set, ascending to upright 
stouter branches. — Greenland: Mission station, New Her- 



Var. arcticum 


tufts. 


Sfiindler) 


b. Stem-leaves not widening upward, linguiform, and only at the 
at tb$ broad, rounder apex Iacerate-fringed. 

2. A. Girgensohnii Russ. Beitr. p. 46(18651. 

Synt: &* oc^ifcMum * tenite Brvol. Germ I. p. 22 (1823). 

S> jwnbnoium, var. majus A. Braun in Kerb. 

n /* t • * 




jimbrintum 


S. strictum Lindb. m Act. Soc. Sc. Fenn. 10, p. 263 (1872). 
S. Hookeri C. Midi in Linnaea, 1874, p. 547. 

S. leptodmlum Besch. in Herb. Mus. Paris (1S77). 

5. actdifdium, var .failaz Wamst. in part, in Europ. Torfm. f 

6. Warmtorfii R-dl in part, in Syst. d. Torfm. Flora (1S86). 


42 


BOTANICAL GAZETTE. 


129 


189O. 


This species is already known to 
Hampshire, Massachusetts, New Jersey, 


Island (Delamare ). 


inhabit Canada, New 

and Miquelon 
How Cardot can decide to include this 
fine characteristic species as a subspecies of S. acuti. folium 

(Ehrh.) I can not comprehend. Quite as properlv might he 
also have considered S. fimbriatum as belonging to S. acuti- 
tolium. Both species are surely specifically distinct from S. 
acutitolium by the numerous pores in the stem cortex, 
by the occurrence of resorption in the stem leaves, as 
well as by the^ quite different pore structure of the branch 
leaves. S. Girgensohnii is very widely diffused in the 
northern parts ot the northern hemisphere. I have a speci¬ 
men from Japan (Herb. Mitten), which is monoicous. S. 

Hookcn C. Miill. from the Himalaya is only a very delicate 

^quarfost'-Ieaved form of this soeties. and in anatomical 


structure agrees perfect!\ 


r 


he 


species, 
with S. Girgensohnii. 
of the forms received from Mr. 


most important 
Eaxon are the following: 

y nr. eoryplueum Russ, in Warnst. Samml. Europ. Torfm. 
pene I. no. 26 (18S8). 



Plants 15—50 cm. 

01 dark, frequently dirt\ 

low 


, usually of a vivid green, light 
rust color to almost black in the 



er parts. Coma usually beautifully stellate, more or less 

compact, either wide-spread umbrella shaped or flat-arched, 
ranches ot the coma usually a little thickened to the end. 


sometimes 


so. more or less obtuse. 


Stem 


quite wet situations, in 
leaves of medium 
fength and breadth 


or mixed forests. 


very considerably 

SUally mesocladous, rarely macro- or brachycladous ; hom- 
» °“’ drepano- and catocladous, never ortho- nor anocladous ; 

1 ^. euyycladous. In loose, deep tufts in very damp, 

mostly in nmtp 01 tnn,n pine 

size, generally brachyphyllous, 
equal, or broader than long, rarely in 
^ome forms a little longer to a half longer than broad, usually 
rorxi the broad base narrowed upward and at the apex 
s ightiy truncate and fringed. Median basilar (hyaline) cells 

y much spread out [sehr stark gespreizt], never 

witi pseudo-fibres, never hemiisophvllous.^hHtfjH^^^H 



Pores of' the 


^uticle large, numerous, bordered, or oftener not bordered. 

paratively abundant in fruit.—New Hampshire, White 

i.soo to 4,;oo feet: Mass.. Miiton. 500 feet 
:o »). ^ D J 


Com 

Mountains, 


(A 


ax 

X 


a f r * s ^«hyodes Russ, in Warnst. Samml. Europ. Torfm. 

% • 5 ° 08 S 8 ). 

iant b-30 cm. loner or more, slender to very robust. 
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usually in cushion-like tufts of small extent, prevalent in 
swamps ol birch and alder intermixed with pines, on the 
borders ol torests, into the depths of which it seldom pene¬ 
trates, and preferring the comparatively drv situations. 
Of a spike-like habit, uniformly branched throughout the 
whole length, the coma not broader than the rest ol the 
plant, comal branches usually penicellate-radiate. Ilomalo-, 
ano-, ortho-, and drepanocladous. Pale green, grayish green, 
often yellowish green to yellow-brow nish. rarely vivid green. 
<? branches not clavate^thickened, rusty yellow. Stem leaves 
ol medium size to small, rarely over medium size to almost 
large, mesophyllous, sometimes macrophvllotis {length nearly 
twice the breadth); apex usually broad-truncate and fringed; 

lor the most part with pseudo-fibres. As vet unknown in 
fruit. 

Mt. Washington, N. H., 5,000 ft. (Faxon). 

Var. molle Russ, in Warnst. Samml. Europ. Torlm. Se¬ 
ries II, no. 115 (1890). Plants 5—15 cm. long and more, soft 
and delicate, bright- to rather dusky-green, sporting into 
} ellowish and brownish tints to dusky brown-yellow, also 
bluish- or grass-green, below darker colored ; meso- to ma- 
crocladous. usually drepanocladous, also homalo- and cato- 

cladous, eury- and dasvcladous ; forming rather extensi'O 

tuftsin low wet grassy places in alder and birch swamps 

Stem leaves ol medium size to small, mesophyllous to n<u _ 
row-mesophyllous ; often with pseudo-fibres : hemiisop>h} 
lous forms are not rare : sometimes there are transitions to 


(F 


'nyodes and /eptostackys 
New Hampshire, Profile Lake, Franconia, 2.000 


B. Stem lcaves nowhere with 


pl< 


’pe 


det 


branes and therefore usually tie 

a. Stem leaves slightly or not all narrowed upward, with roun 
often cucullate apex, which is sometimes delicately finibriat* 
liDguiform, the broad border much widened downward. 

a ‘ leaves large, broad-linguiform, usually wholly destitue 

bres and pores, only in the middle of the apex dentate 0 

fimbriate, hyaline cells in the upper part of the^ 1^ 
rnombic with numerous membrane-plaits: not every one of t» 
superficial cells of the stem cuticle with one pore; pores withou 
rings; usually dioicous rarely monoicous, $ branches red- 

S. jRussozvii \V \ li YCT l r-i tT V « ,f , . r O O L 4S ^ ^ 


•y 


( 1 * 65 ) 
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S. ocutifolmm, var. roseum Limpr. Milde, Bryol. Sil.p. 882 (1869). 

K T « * * * _ ___ ____ 


6 ' 



S. acutifolium, var. fallax Warnst. in part, Europ. Torfm. p. 42 (1881); 
var. pjhjphvllum Warnst. Flora. 1 s 82, p. 206; cam. dec ip tens et fag ell if or 1 it e 
Grav. in litt. (1883); var. strict if or me Warnst. Flora, 1883, p. 373. 

^ 5. ucutifurme Schlieph. et Warnst. var. aurieulatum Warnst. Hetlw. 
1884, p. 117; var. clegans Schlieph. in litt. (1884). 

Girgemohnii var. e roseum Limpr. Kryptogamenfl.. v. Deutschl. 4. 

Bd., p. 109 (1885); var. majus, Roll in litt. ad Schlieph. (1885). 

<8. Wilsoni Ro(l, vat*, roseum (Limpr.) Roll, Syst. d. Torfm. in Flora, 

L 

5. T iarnstorfit Roll,var. auricidaium{ Warnst.),var. strictiforme( Warnst.), 
'ar. p A uph yllum (Warnst.), var .fallax (Warnst.) in part, f. deflexa Roll, 
f. squotrosa Roll, f. fere.? Roll, var. strictum Roll, var. fimbri(dum{ Warnst.) 
Flora^, 1886; var. pseudo-st rictiforrne Roll in litt., var .tenellum Roll in litt. 

S. robustum (Russ.) Roll, Flora, 1886, (all forms?). 

General habit and color quite variable. Plants usually 
tall and strong - , ot the size of S. Girgensohnii, and also 
much resembling it: tutts loose and high or compact and low, 
whitish, yellowish green, pure green, brownish yellow, 

*'ose- and purple-red. Wood cylinder of stem, usually 
*ed, more rarely whitish. Stem cortex variably formed of 

r-fc -"I ^ 

°’* 3-4 strata of cells, the superficial cells with isolated, 
nregularly distributed, small or 

t e inner cells with numerous small pores 
large, broad linguifor 
only in the middle 

somewhat 

Valine coils; m tta ... ti,„ i,»„.r es gir^e, broad. 


large pores without rings ; 

Stem leaves 
m, with somewhat undulate margins. 


ot the broad rounded apex dentate or 
fimbriate, the border much widened below, 
aline cells in the upper part of the leav 

r °mbic, mostly without cross-partitions, but with delicate 

membrane-plaits, all the hyaline cells with membrane thin- 

. ln «\ s » which rarely at the edges towards the apex change 
in o isolated pores ; mostly without fibres and pores, but rarely 
f 'hrose near the apex. ' 

ascicles 4 or ^ branched, distant or crowded, 2 01 

«Quter branches 

upuaid or erect, longer or shorter, the pendent branches 

on S an d closely appressed to the stem. 

, branch cortex 

4 l 1 V\ II l ’ C a 1 I . _ _ m % *1 * A 1 * 

with one in 




spreading, recurved, horizontal, curving 


Retort cells ot 

J^HJBp^iHjHHwith neck slightly bent outward, with 
t u ' tl * s . ‘ l large pore at the summit; often, also, 

middle. 

mostly with a somewhat spreading, more |B|(( ^ 

tip, very seldom almost secund, lanceolate, nar- 

transver° r ] Clered ’ th t Upper 

sen or roundly truncate apex dentate; with 2 01 


.s 


Branch leaves closely or loosely imbricated, 

a sompwhat ><m*** - a rlInor mnrp rarely nearly 


marerins involute, and at the 
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p aits near the base, and the hyaline cells with plicate mem- 
raneS; Pore-structure on both sides of the leaf similar to 
t lat ot S. Giigensohnii, like that. also, having numer als 
large pores on the inner side of the apical half and near the 
margins. Chlorophyllose cells in cro --section isosceles- 
tnangu ar to paialleUtrapezitorrn. placed on the inner side ot 
tUe leaf between the here slightly onve\ hyaline cells and 
lee, enclosed on the outer side bv the here much more con- 

vav lAYtn _ _ 11 - • 


vex hyaline cells, or free. 

Dioicous, rarelv monoicous. 
1 ■ *• 


<? branches in the anther- 


idium-bearing part clavate-thickened, always violet- or 

puip e-ted ; perigonial leaves in form and in the structure ot 
cells and pores not different from the rest of the branch 
ea\es, mosth fibiillose to the base, more rarelv with single 


s 


s pores dimorphous; micro- 

without poly* 


_ | v * v u t UiUiv 1 uI CJ. \ iLli 

p. s n ear tie base not fibrillose. Perichauial leaves as in I 
ijirgensohnn, sometimes red. “ 

spores in separate smaller capsules* globular. 
ie ion- aces (always?), smooth and yellow,0.012-0.01 

maciospores 0.021-0.025 nini. sometimes 0.0^1-0.033 
mm. diam,. also smooth and yellow. Fruit rare. 

Var. jioecilnm Russ, in litt. (1887). I 

dnii , f ? rm j t bel ? n gmg here are distinguished by a very 
nm ' °a u^ C i e ^ _co ^ or * In some the violet is pure, liand- 
n,l and -^ lght? l n ? thers **rty and hided, in others the red 
lnm , e " 1 . a ^mixture ot blue. In the whole var. pteci- 
frrn • , eie ls ac I c I e£ I to the violet or violet-red a bright or pale 

grayish green now clear, now clouded. 


N. Hampshire, 


900 


Franconia Notch 


~,ooo tt. ; Vermont, Westmore, 1,100 ft .{Fa 
v^ar. rhodochroaui Russ, in litt . (1SS7). 

low nr^ S ,^ ne ^ forms is distinguished by a mixture of vel 

most 1 F ieetlclear < delicate brick-red or al 

tressed n/n * 1 r ° m tb * s recb "'hich is usuallv clearly 

Sranr.hA« i i 6 - !"?• P arts ot the plant, the red of the mah 

blanches is plainly distinguishable, th 

&H nnrruvtnvA k 1 _ •., . . ’ 


an admixture of blue with the red’ 


the latter always showing 

000 tt. i Ft 


» - * 7 .i am, 4,000 11. ru.w")- 

br mrlf n0<1 ^ a ^ arxst. Tutts extremelv dense ; spread 
blanches comparatively short, much rmw^rl and as 


cendin‘" d " =S C °“P arativel y short, much crowded an 

7 . Hampshire, Crawford bridle-path, n.ooo ft. (Pi 
\ ar. Hirgensohnio i ties Re.-. , 

domin tt. ^Vnd' Ik*" ^° 1Tns in which tureen pt 

nom.natt, and which show, in greater or less decree, only 


ss. m litt. ( 1 
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very slight' admixture of red. Those forms that show a 
greater proportion of red. but whose green perfectly agrees 
with that of Girgensohnioides, Russow has united in the sub- 
var. intermedium. 

N. Hampshire, Mt. Washington, 4,000-5,000 ft., Mt. La¬ 
fayette, 4,000 ft.. Franconia, 1,300 ft. ; Vermont, Westmore 
(in fruit), 1,100 ft. ( F'axan ). 

^ ar. obsenrum xuss. in HU. < 1887 ) as sub-var. 

In the forms belonging here the tints are always smirched : 
the plants exhibit a clouded coloration which is produced by 
a mixture of dark dirty violet, brown and gray. > 

N. Hampshire, Mt. Washington, 5,000 ft., Mt. Willey, 

2 , 500 !ft. f'axon). 


P. Ste 


leaves smaller,linguiform,delicately fringed at the round¬ 
ed apex, or abruptly contracted to a small .cucullate point, 
nearly always without fibrils and pores. Superficial cells of the 
stem cuticle without pores; wood cylinder always reddish 
brown, as is frequently the whole plant; dioicous; Z branches 

brownish. 


4 


fuscum (Schpr.) vox Klinggraeff. Beschr. d. i. 
Preussen gef. Arten u. Varr. d. Gatt. Sphagnum (Schrft. d. 
Phys-6c. Ges. i. Konigsberg 13, P. I. p. 4. n. 4. 1872). 

SyQ.: S. amti/olium, var. fuscum Schpr. Entw.-Gesch. d. Torfm. p. 57, t 

13, fig. E (1858). 

S. (icutifoliu/a, var. fuscum (Schpr.) Schlieph. et Warnst. Flora, 1884. 

In extensive, dense or loose, often cushion-shaped patches. 
Lolor usually a peculiar grayish green intermixed with 
brown or reddish brown, more rarely whitish or green. 
Stem taller or shorter, according to the station, usually slen¬ 
der and delicate like S. tenellum and S. Warnstorfii. 

Wood cylinder always reddish brown, with very thick- 

walled pith-cells. 

Stem cortex 


strata 


- variably formed of 3-4. rarely to 5, 

0 thin-walled cells of medium width ; superficial cells not 
perforated on the outside ; inner cells with small pores. 

Stem leayes usually small. 


rounded 


linguiform; often at the 
apex abruptly contracted to a small cucullate point. 
" 1Ic h is generally somewhat fimbriate; the broad border 

much widened 

jyithout and pores 

11 s below the apex : 2 to 4 times divided by obliquely 
ransverse walls, and with delicate longitudinal plaits in the 

em brane ; basal cells saccately dilated downward. 


* * 1 W V/ i t J 11 A 4 VV v 4 V * 

w 

downward. Hyaline cells nearly always 

very rarely with rudimentary 
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Fascicles consisting of 3 or 4 branchlets. of which the 
stouter are sometimes long and much attenuated to the apex, 
sometimes shorter and abruptly pointed. Branches distant, 
or closer, or crowded, either falcately bent downward, hori¬ 
zontally spreading, curved upward, orstrictlv erect. 

Branch leaves small, nearly lustreless when dry, densely 

r J fm 

or loosely imbricated, from an ovate base extending to a 
comparatively short, round-truncate, dentate, involute tip; 

rows of narrow cells ; a plait in the 
F valine cells on the inner side of the 


bordered by 3 or 4 
middle near the base. 


-— — r ^ w m * v. - mm w m -- — — 

leaf, in the upper part, with numerous usually ringless pores, 
especially in the upper and lower cell angles : in the vicinity 
of the lateral margins of the leaf as well as directly over the 
base the pores are in the middle of the cell-wall, between 
the fibrils. On the whole outer side of the leaf the hvaline 

cells have numerous apertures which, at 

EjHpVHH^Hand strong-ringed, 

gradually larger and weaker-ringed. In the lowest pad 
the\ are very large and without rings, anti are situated in the 
middle ot the cell wall between the fibrils, while the rest are 


cell. 


are 


mall 


and 


the apex of the 

below become 


on the commissures. !Xear the edges the pores on the two 

sides ot the leaf are partly opposite each other, so that at 

taese points more or less complete perforations of the leaf 
occur 


C hloioph\ Hose cells in cross-section triangular to isosceles- 

trap ezitoim, placed between the hvaline cells on the inner side 
ot the leaf and ^ - c - —» 


always free : on 



enclosed, sometimes ‘free, and here 


more convex. 


e outer side, sometime' 

the hyaline cells ai‘ e 


Dioieous : <? branches very similar to the sterile, slightl} 
or not at all thickened in the antheridium-bearing portion, 
here always yellowish brown, after flowering lengthening at 
,r e | P 8 * perigonial leaves very small, sharply contrasted to 
le ower steiile leaves of the male branch, broad-oval, den- 

!, C ' l ,, e a \ the ™ un( led apex. Pore structure like that ot 
., ot , he ; branch leaves, the lower half or two-thirds (rarely 


fkr% , V 1 l r . . Vf,V Ilclil Ul L\% (J—IU 1 l \ 1 ‘ 

the whole leaf), without fibrils and pores. Fertile branches 

mostly shnrt- • Kirlol,...,’ 1 1 . r ... . 


e m a r 


-,4. 4.1 1 , 1 ell C^ Uv dlL, 

nart witl i* 6 1 ou hded apex, broadly bordered, in the lo\y eI 

u:* 1 1 e ° n S‘ded, rectangular, pitted chlorophvllose cell' 

oL g re tnT W,t ^ b ° th ft* of Cells *f which the hyaline aft 
and it m 0U1 1ITie ^ c,v ‘ded hy obliquely transverse wall' 

' . ‘ harrow, short chlorophyllose cells ; al- 

yellow n° U u br,ls anc * P ores - Fruit rare : spores golder 

. g anu ate 01 nearly smooth, o. 02 ^- 0 .o^o mm. diam 
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Sphagnum fuscum is a genuine high-bog plant, and surely, 
in suitable localities in Canada and the northern United 
States, as in Europe, not rare.—Miquelon Island ( Delaware.) 


Var. fnseesceus Warnst, 


Tufts brown throughout, a!- 


most entirely without admixture of green, the coma some 
times even reddish brown. 

N. Hampshire, Mt. Washington, 5,000 ft. (Faxon). 

t. roluista Warnst. Plants very stout and tail, with 
rather long, usually deflexed branches. Tufts dense or loose. 

Vermont, Westmore, 1,100 ft. [FaxonJ. 

f. dasy-anoclada Warnst. In extremely tirm, compact, 
and often very deep patches. Stem with very thickly set, 
short, ascending branches. 


New Hampshire, Mt. Lafayette, 4.000 ft. [Faxon). 

V ar. fusco-viride (Russ.) as forma .—Color of the tufts a 


Sometimes the 


green pre¬ 


mixture ot green and brown. 

dominating ; sometimes the brown, but always blended 
N. Hampshire, Mt. Lafayette, 4.000 ft., Lisbon, i.ooott. ; 
Mass., Mt. ' rraylock. 1,500 ft. [Faxon). 

f* robusta Warnst. s. f. drepanoelada W. —Plants ex¬ 
tremely stout and tall, loosely cespitcse, in the upper part the 
green most prominent, the coma and the lower part browner. 
Branches long, rather distant, falcate-reflexed. 


Mass., Dedham, 100 ft. [Faxon ). 

y. Stem leaves now larger now smaller, usually cucullate at the 
apex through involution of the edges. Hyaline cells multi¬ 
partite, nonfibrillose or in the upper part fibrillose. Branch- 
leaves frequently secund; wood cylinder of various colors 
but never brown; usually dioicous, rarely monoicous; male 
branches red. 

5 , S. tmellum (Schpr.) von Klinggrakfe Beschr. d. 
i. Preussen gef. Art. u. Varr. d. Gatt. Sphagnum (Schrlt. d. 
Phys.-oc. Ges. i. Konigsb. 13, P. I, p. 4, n. 5, 1872. 

Syn.: S. tubailnm Wils. Bryol. Brit. p. 19, tab. 60 (1866). 

& nculifolium y tenellum Schpr. Entw.-Gesch. d. Torfm. p. ; >7. ta. b, 13* 


fig. y (1858). 


cutifoliu 

S. 'teutifulium, var. tenue Braithw. (1880). 


S. acutiforme varr. t> ndlum et rubdlum Schliepb. et Warnst. Flora, 

1884. 


N. tyifoofii Rrill } in part, S. aeiitiftMian., var. elegnn$, f. 

Flora, 1886. 


i, varr. tendlum et grncile R>>11 (18fe6). 



Roll in 
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Tufts soft, looser and taller or denser and shorter. Color 
quite variable, whitish, yellowish, green, rose-red or violet. 
Plants generally quite .''lender and soft, ot the stature of S. 


Warnstorfii or S. fuscum. 

Wood cylinder whitish or reddish ; pith-cells thick- 
walled. 

Stem leaves larger or smaller, linguiform. usuallv cucul- 
late-incurved at the apex and sometimes at the sides, and 
attei ward by spreading out flat becoming lacerate, dentate 
01 delicately fimbriate; the broad border much widened 


downward ; the margins slightly undulate, 
v ith or without fibrils in the uppej^^^^^^^J 


11 valine cells 


half of the leaf, two to 


„ ^ - - -- r 1 mill v/l LklKs ^ 

foui times (rarely six times) divided bv obliquelv transvers. 

walls, and with delicate membrane-plaits. 

Stem cortex formed of 3 or 4 layers of thin-wailed cells 
of medium width, their outer walls not porose. 

Lj A I _ 1 ' a. m 


Fascicles distant 


01 


, approximate consisting of 3 or 4 

ranches, ot which the two stoutest diverge in various di- 


rections from the stem and are variable in length. _ 

ce s of the branch cortex with distinctly recurved neck and 

_ * 

Branch leaves looselv or 


with 


an aperture at the apex. _ __ 

dtnseh imbiicated, trequentlv secund, ovate to ovate-lance 
olate and small, dentate at the broad rounded apex, edges 
in\ o ute , margin bordered bv 2 or 3 rows of narrow cells ? 
with a longitudinal plait in the middle over the base, and the 

mem ranes of the hyaline cells with numerous plaits. 

numerous 


The 


ith 


■'-•*™ 11 vamic tens witn numeri 

apical halt of the inner surface of the leafHH^^^I 

small pores, especially in the upper and lower cell-angles. 

an ^ aigei ones in the broader part of the leaf, especially 

near the margins ; outer surface of leaf quite coveted with 

^ m , ^ ie a P ex ’ are strong]v ringed and a little 
smaller than in the middle of the leaf.'at the base verv large 

ancf rmgless. singlv in middle of the cell-walls between the 


7 ZD J Uiiuutc l 

nArlif \ n f r ,the edges situated, in part, opposite the inner 

an tieieby producing complete perforations ot the 

Chloioph\Hose cells in cross-section as in S. fuscum. 
thonr^!™ 1 ! 8, r - y mo . noic °us ; male branches in the an- 

nerirrnni, M eaun ^ P 0rtl0n always purple- or violet-red; 

ticuHtp r- »? a te. contracted to a small, rounded, den- 
Jores PS' t * ^°i nt: in the lower Part without fibrils and 

tracted tn n nC leaves large, ovate, above abruptly con¬ 
formed in truncate emargiuate involute point: either 

re oner part of pitted chlorophvllose cells only* 
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or, throughout the whole leaf except the apex, of both kinds 
of cells. Hyaline cells many limes divided by transverse, 
oblique or longitudinal walls, and without fibrils and pores : 
the apex of the leaf formed entirely of short, narrow, thick- 


walled, pitted chlorophyllose cells. Margins broadly bor- 
ciered. Spores dimorphous; microspores yellowish brown, 
polyhedral, o.012-0.015 mm diam. in smaller urn-shaped 
capsules. JMacrospores according to Limpricht ochre-col¬ 
ored, size ? Fruit very rare ! 

S. tenellum is, like S. fuscum, a plant of the elevated 
hogs, and should be found in suitable situations in Canada 
and in the northern parts of the United States as abundantly 

as in Europe. 

Miquelon Island {Delaware). 

Var. rubellum (Wils. as species ).—Whole plant, especial¬ 
ly in the upper part, pale-, rose- or purple-red to purple-vio¬ 


let, in the lower parts fainter but without admixture of green. 

Branch leaves frequently secund. 

Mass., Boston and Brookline, 100 ft. (Faxon), ■ Danvers. 
100 ft. (Sears) f. 

\ ar. versicolor Warnst. —Color a mixture ot red (pah 
rose, violet red) and green ; the former more especially in 
the coma, the latter in the other parts of the plant; the two 
colors very unequally distributed, now the red, now the 
green predominating; the lowest parts of the plants bleached 

out. 

Mass., Boston, iirookline, Dedham, 100 feet Faxon). 

* ar * viride Warnst. —Whole plants grayish or vivid- 
gieen, almost without a trace of red ; the male branches 

violet-red. 

Mass., ! >oston, Brookline, 100 feet {/“axon). 

Var. pallescens Warnst. Plant above usually whitish, 
01 taint yellowish £(reen, in the middle sometimes lig'ht 
brownish or extremely faint reddish; male branches sordid 

violet. 

N. Hampshire, Mt. Willey, 2,500 feet: Mass-, Brook- 
1 ne, 1 00 1 ee t ( Pax011) . 

Stem leaver small, linguiform, hyaline cells less divided, non- 
fibrillose or only near the apex faintly fibrillose. Branch 
leaves often distinctly five ranked, mostly curved erect-spiead- 
ing, rarely in part slightly secund; the lower and middle 
leaves with very small, round, strongly-ringed pores on the 
outerside in the upper half. Wood cylinder variously col- 
ored,but never brown. Dioicous; <? brandies red. 
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une 


6. ‘S', f f a rust or fit Ru 


. in Sitzungsber. cler Dorpater 

J B87, p. 315. 

Syn.: 8. acutifolium, var. gracile Russ. Beitr. p. 44 1 I 860 ), 
f* acuhforme, var. tenellu>n Schlieph. et Warnst., in part, Flora. 1884. 


/ IU till. I LOOvlf 

« TPi/soni Roll var. tendlum, f. purpurea Flora, 1886. 

mostly loose, of greater or less extent, concolor- 
ous light to dark green or yellow-whitish, reddish, violet-to 

nriH P?’P e-, G , 01 often variegated bv a mixture of green 

‘ d reA nr a yellowish white and ‘red. Plants usually 


i S • 5 1 11U « 1S « "une ana red. Flams usual!] 
rai plv S u*! e 5 an< ? at the same time firmly erect 

, ® VariOUS toi ms Ot IFTOWth • lKiinIK- Br;irhv- 


pnn .- r _ , . .-growth: usuallv brachv-, 

ous not 0Us ‘ s^dom anocladous, never orthoclad- 

rose V‘ Ue -' ^ a sy-, drepuno-, catoeladous, seldom squar- 

wJa W ht » slender ’ 3-15 cm. long, 
thickened 61 ,i' ed developed, constructed of much 

colorless or greenish '' **** 0r violet t,J dark red - seldom 

"Telia s ‘?*“ ° f cells; 

■ n u m erous 

here 

mos tly "li Inform trom h” SiZG ' °' 4 ° l ° 1 * 5 ° mnl * loI1 % 

demlleVr ‘e„ •r^'Tr 1 ' 2?"** T “ 

iSrS Hyaline cells in the upper 

Vided, sometimes intTr nr I°n elo, |8 ate -rhorobic• mostly di- 

*" • ' UIth a levv ver y delicate fibrils, in the former case 

b o 


inner rpllc r \ *• ~i l ° 4 ‘ ver . v rare lv s) strata of 
Pits the m,re 'o y mUch thicken ' ed - and with nurr 

and'there 6 ,thout P ores - Seldom with a few 


■ I | ** V V 

with longitudinal plaits. 

fascicle formed nf o tr* h l m % 

preading. Le-.— ,.3^° 5 branches, of 


which 2 or 3 ar 


thence extentHmr , . the latter ovate in the basal hal 

ulate 3 to > tootl?pd ♦ 1 inv °lution of the margins into a sut 

regularly Sv^tk e ^ ate P° int » d 'e leave? are often ver 

points diveririnrr f™’ somet,rnes secund, always with the 
branches like m eac ^ other; those of the pendei 

branches narrow]v ovate Vnl “ piC8 J halt of the s P readin 

* he Pf nd ^ nt branches ^ ^ ^ 

'Preading^ranches'areVurni.'her 8 ° f , the basal ha . lf °‘ 2 

numerous Dores • Ql T 1J5 hea on the outer surface wi 

ternallv small near i v 1 m u PP er half of the leaf are e 

. man, nearly round and very numerous and end 
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cled by a relatively broad, stout fibril-ring; the pores which 
occur in the lower half of the leaf, on the contrary, are large, 

of 



oval and not numerous. In the leaves of the apical 
the spreading' branches, and of the whole extent of the pend- 
H I diminish 

of the leaves, and thesmah pores of the 


ent branches, the pores gra 
base to the 






are much larger 
aves first mentioned. 



an the 


ing ones in the 


correspon. 

Pores on the innerside of all 


the 



leaves more numerous in the lower part of the leaf and near 
the margin, large, mostly destitute of rings, and in part 
posite to the outside pores, whereby complete perforations of 
the leaf often occur. 

Chlorophyllose ct Is placed on the inner side of the leaves, 
and in transverse section trapezoidal, more rarely triangular. 


whence the hyaline cell 


s. 



are more convex on the 


outer surface, are more or less separated from each other. 

Dioicous 


^ * 


color light to 


<? branches clavate. 



subulate-pointed, 






1 



Perigonial leaves broader and 
mP^I^^Hthe leaves of the sterile branches. The hyaline 
cells in the lower half nonfibrillose and nonporose, very sel¬ 
dom furnished with distant, very slender, incomplete fibril 


s. 


often 1. 2 


in the upper half with very small broad-ringed pores. Fe¬ 
male flowers as vet unknown. Pericha_‘tial leaves large, 
ovate-lanceolate, in the lower part constructed of chloro¬ 
phyllose cells only, in the upper part of both kinds of cell 
of which the hyaline are always nonfibrillose and 
oi' 3 times divided. Capsule comparatively large, dark red¬ 
dish brown. Spores dark yellow, rough with minute warts. 

Fruit extremely rare. 

icate and extremely beautiful peat-moss is 
easily and certainly distinguished from the nearest 1 
forms of the Acutifolium group, especially from 
v - Klinggr., chiefly bv the remarkably small broad-ringed 
pores on the outside upper half of the lower and middle leaves 
of the spreading branches. The pores are here smaller than 






in any other European species, and are the more striking to 
the eye because they approach closely to the large pores of 
the lower half of the leaf almost without gradation of size. In 
S. Wulfianum also the pores are very small in the apical half 
of the leaf, sometimes not larger than in the present species, 
but they increase in size gradually and but slightly towards 
the base of the leaf and in its median line: in this case the 
yery large pores of the two flanks of the leaf contrast strik¬ 
ingly with the small ones of its median line. 
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[June, 



8. Warnstorfii prefers damp or wet bircli swamps, and the 

of elevated bogs when adjacent to birch-covered wet 

* i ’• . * * « /m f | 9 


margins 


C 1 C7 J 

meadows : or it grows in springy swamps, here preferably in 

a ■ 'A a Mr ■ Jr Jr V W* A m v a -a 


the society of 


squarrosa Ehrh. It is often found 


associated with S. teres, whilst it seems to shun the company 
ot S. tenellum and the other species of the Acutifolium group* 
This plant must surely be as widelv diffused in Canada 
and the northern United States as it is in Europe, but hither¬ 
to, at all events, it has been overlooked or not specifically 
distinguished. 


V ar. purpnrascens Russ, in litt. The upper part of the 

plants of a beautiful rose, purple or violet-red, below usually 
paler: with this color no green is intermixed. 

N. Nampshire, Franconia, i,ooo to 1,500 ft., Lisbon, 8oo 
It.; Vermont, W. Burke, r,ooo ft.; Mass., N. Adams, 1,500 
It. (Faxon ): Danvers, ioo ft. (.Wa. 


\ ai. versicolor Russ, in litt. Color of tufts a mixture of 

led and green ; coma usually pale, rose, purple or violet-red. 

the middle part of the plant green or greenish, the lower part 
bleached out. 


N 


ooo 


IOO 


1,000 t.; I lass., Mt. Graylock, i.500 ft., Brookline, 

( raxon ). 

\ ai . 'hide, Russ, in litt. Color throughout green or 
yieenish, with here and there a delicate flush of pale red; 
lower part of stem faded out. 

Vermont, Willoughby Lake, 1,100ft. ; Mass., Mt. Gray- 
lock, 1,500 ft., Dedham, 75 ft. {Faxon). 

Neuruffin , Germany , Feb. 6. rSon 


Notes on the flora of the Lake Superior region. 

I. The Northern Peninsula of Michigan. 
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E. ;. HILL. 


ectimT^nnii 6 fT mer ? i a ^ ew weeks were spent 

a hnp-V«r S U flora ot the Lake Superior regio 

saffo Lake ^in tay T th Vr Vay baCk at St * Croix F * Us and Ch 

— ° f plants were secured a nd have been critically exa 

«Read before the State Microscopical Society of Illinois, April 05, 18 oo. 
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